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Akademiya nauk SSSR. Institut nauchnoy informatsii 


Avtomatizatsiya proizvodstvennykh protsessov v chernoy i tsavetnoy 
metallurgii (Automation of Production Processes In Ferrous and 
Nonferrous Metallurgy) Moscow, 1959. 130 p. 2,000 copies 
printed. 

Additional Sponsoring Agency: USSR. Gosudarstvennyy nauchno- 

tekhnicheskiy komitet. 


Ed.: A. B. Katsman; Tech. Ed.: P. N. Gavrin. 


PURPOSE: This book is dntended for metallurgists working in 
metallurgical plants and in scientific research institutes 
dealing with the problems of automation of metallurgical pro- 


duction prcecesses. 


COVERAGE: In the book is reviewed the state of automation of 
metallurgical plants of the ferrous and nonferrous metals 
4ndustry. The present levels of automation of blast furnace 
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and open hearth furnace processes and of steel rolling in the 
Soviet Union and elsewhere are described. The automation of 
ore mining and dressing and of the metallurgical processes as 
well as of casting and pressworking in nonferrous metallurgy 
4s outlined. The use of control computers for automation of 
manufacturing processes in U.S.A., Great Britain, USSR and 
other countries is shown. No personalities are mentioned. 
There are 126 references: 82 English, 41 Soviet, 2 German, and 
1 French. 


“TABLE OF CONTENTS: 

Foreword 

The Present Level of Automation of Production Processes in 
Ferrous Metallurgy in the USSR and Other Countries. Abramov, 
I. V. (deceased), A. B. Chelyuskin, and A. P. Kopelovich. 


Ch. I. Automation of Blast Furnace Operation 5 


Ch. II. Automation of Blast Furnace Operation Outside the USSR 15 
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Ch. IV. Automatic Control of the Thermal Regime of Open-Hearth 
Furnaces Outside the USSR 
1. Electric control system 
2, Pneumatic control system 
3. Hydraulic control system 


Ch. VY. Automation cf ReLling-Mill Operaticn in the USSR 
1. Automation of the electric drive control 
2, Automation of rolling-mill mechanisms 
3. Automatic gaging of rolled stock 


Ch. VI. Automation of Rolling Mill Coeration Outside the USSR 
1. Automation of the main electric drive control of hot 
rolling miils 
2, Automation of eleztric drive control of auxiliary 
mechanisms 
3. Automation of the cold rolling-mill control 
hk. Automatic centrol in rolling-mill operation 
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Pub. 146 - 13/19 


Bronshteyn, I. M.; Smorodina, T. A. 


Namnews ede FUDAN UA RES 
Secondary electron emission of thin layers of beryllium. II 


Zhur. eksp. i teor. fiz., 29, October 1955, 495-499 


The authors investigate the variation in the coefficient of second- 
ary electron emission, sigma, and the distribution of secondary 
electrons according to their energies in the case where thin layers 
of beryllium are deposited onto a silver underbase. They establish 
that during this imposition of thin beryllium layers (theta equal 
approximately to 1) onto nickel and silver the maxima of the curves 
of distribution of secondary electrons from the nickel and silver 
are displaced toward the side of less energies of the secondary 
electrons. Seven references: e.g. I. M. Bronshteyn and T. A. 
ae ibid., 27, 215, 1954; I. M. Bronshteyn, ZhTF, 13, 176, 
1943. ‘ 


Leningrad State Pedagogic Institute 


June 14, 1954 
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Category : USSR/Photoeffect - Electron and Ion Enission H-2 
Abs Jour : Ref Zhur - Fizika, No 1, 1957,No 1652 


Author + Bronshteyn, I.M., Smorodina, T.A. 
Title : secondary Electron Emission of Thin Layers of Silver 


Orig Pub : Zh. eksperim. i teor. fiziki, 1955, 29, No 4, 500-506 


a 


Abstract ! The role of the underlining in the determination of the depth of emergence 
of the secondary electrons was studied by coating the target with varying 
thicknesses of the tested substance. Silver layers from one to one hundred 
atomic layers thick were coated on nickel, on beryllium, and on a 26-atom 

. layer of beryllium adsorbed on nickel. It was found that the beryllium lining 
hardly affects the true depth dy of the emergence of secondary electron from 
silver or the dependence of dt on the energy B, of the primary electrons. The 
true and experimental values of the depth of emergence, obtained ‘by adsorp- 
tion of silver on nickel, as well as their dependences on E,, differ strongly 
from each other. It is therefore necessary to employ a beryllium lining to 
determine d,, The value of qd, determined in this investigation depends linear- 
ly on the energy of the primary electrons in the 100 -- 600 ev range. It was 
established that if a layer of electro-positive metal with a thickness on the 
order of one atom is adsorbed, the maximum of the energy-distribution curve 
of the secondary electrons shifts towards the lower energies (by 1.8 ev in the 


Category : USSR/Photoeffect - Eleptrpn and Ion Bmission 
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BRONSHTEYN, Tok. 


and 
SMORODINA, T. A. 


"Qn the Problem of Determining the Effective Cutput Depth of Secondary 
Electrons," pp 85-87, i111, 7 ref 


Abst: The article examines methods for jJete: mining the effective 
output depth of secondary electrons from substances which are of inter- 

est in clarifving the mechanism of secondary emission and also the ki- 
netic movement of secondary, 45 well as (to a certain dersree) primary, 
electrons in a substance. Cne method is the study of secerdur; emission 
and thin layers with increasing thicknesses. Data are presented which 

show that for an explanation of the change in emission properties of 

thin metallic layers for changes in their thickness, it is necessary to use 


a metallic base-layer. 


SOURCE: Ucheny:e Zapiski Leningr. Gos. Pedagog.  In-ta Min-va_frosve- 
shcheniya RSFSR (Scientific Notes of the Leningrad State Fedagogical 


Institute of the Ministry of Education RSFSR), Volume 17 -- Fhysics- 
rathematics Faculty. No 2, beningrad, 1957 
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SOV/57- 21-10-16/40 


Bronshteyn, I. M., Roshchin, V. V. 
SSS 


Electron Reflection and Secondary Electron Emission From Metallic 
Surfaces in the Region of Low Energy Primary Electrons. J 
(Otrazheniye elektronov i vtorichnaya elektronnaya emissiya ot 
metallicheskikh poverkhnostey v oblasti maivkh energiy 
pervichnykh, I) 


Zhurnal tekhnicheskoy fizik1. Vél 28, Nr 10, pp 2200-2208 (USSR) 


This paper gives an account ot the development of a method of 
measuring the coefficients o and r (co and r denoting the co- 
efficient of secondary emission and the reflection coetficient; 
in the range of E (energy of primary electrons) of 9,-t0 5.4 eV. 


The method and the technique ot the experimental procedure is 
described and the results for nickel are presented. The second 
paper will contain information concerning Cu, 4g, Au, and 4]. 
This paper features the curves 3 = ft!) and o - fl-V,), V, de- 


noting the collector potential. (The device used for the in- 
vestigation of electron reflection was composed of a collector, 
a target, an electron gun, and a getter-tube.) A hollow sphere 
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Rlectron Reflection and Secondary Electron Emission From Metai:ic Surfaces in 
the Region of Low Hnergy Primary Electrons. I 


with a diameter of 140 mm, the interior of which was coated 
with a semitransparent nickel layer, served ss collector. Tne 
ordinates of the retardation curve in the vicinity ot point 


Vo = “vot where the secondary current sharply declines, yield 


the coefficients of elustic reflection of the primary electrons 
ot a definite energy. Thus the dependence of o and r upon ae 


can be measured simultaneously, and the energy spectrum of the 
secondary electrons can be studied. The diagram 6 « f(b) 18 a 


substantial proof of the fact that in the total energy range in- 
vestigated the purity of the surface plays a decisive role. It 
is shown that the reflection factor is particularly sensitive to 
sursace impurities in the range of very smail electron energies 
(OQ t94 eV). For nickel the reflection factor r = 0.13, with 

5D = Q. It is equal to the r of silver (Ref 4). The retardation 


curves ‘present a means of obtaining the energy spectrum of the 
secondary electrons. This spectrum is composed basically of two 
parts: One which is due to secondary electrons, and one which is 
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n and Secondary Electron Emission From Metaisic Surfaces in 


Low Energy Primary Electrons. I 
due to elastically reflected 


The reflection 
factor r (specifying the 


elastically 
ted from 2 
12t0 0.13 at E 


= 30 eV. From @ comparison of the vT va.ues for 


Proportion of 
of electrons reflec 
tonously fron 0. = 0 
to 0,2 at Rp 


with the computed values pre- 
that the experimental and the 
the same nature. Real secondary 
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SOV/57-28-10-16/40 
Electron Reflection and Secondary Electron Emission From Metaiiic Surfaces in 
the Region of Low Energy Primary Electrons. I 


are capable of participating in this cascade, which are pro- 
duced at a sufficient depth (that is to Bay, by primary 
electrons, the energy of which is sufficient to propagate them 
to this depth). 

A. A. Lebedev, Member, Academy of Sciences, USSR, Professor 

L. N. Dobretsov, and Docent M. A. Rumsh discussed the results 
of this work with the authors. 

There are 12 figures and 17 references, 9 of which are Soviet. 
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TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/4 


S0V/20-123-4-17/53 
Bronshteyn, I. M., Segal', R. ¥. 
ee, 
Free Path of Slow Secondary Electrons in a Metal and the 
Part Played by Inelastically Reflected 2lectrons in the Sec- 
ondary Electron Emission (Probeg medlennykh vtorichnykh 
elektronov v metalle i rol! neuprugo otrazhennykh elektro- 
nov vo vtorichnoy elektronnoy emissii) 


Doklady Akademii nauk SSSR, 1956, Vol 123, Nr 4, pp 639-642 
(USSR) 


According to L. N. Dobretsov and T. L. Matskevich (Ref 2) 

a considerable part of slow secondary electrons (in some cases 
up to 50%) may be due to inelastic scattering. For the 
coefficient of the total secondary emission 6 it holds that 
o=6 + Y; where 6 and % denote the coefficients of the 

slow secondary and fast elastically and inelastically scat- 
tered electrons. The present paper intends experimentally to 
explain the part played by yY in the production of slow 
secondary electrons (8) and the range A, of the slow secondary 


electrons (i.e. of the depth of the "exit zone” of the slow 
secondary electrons). Neasurements were carried out by means 
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of an apparatus of the type of a spherical condenser with an 
antidynatron grid. Thin layers cf various metals are sprayed 

on to a target in a vacuum of fron 5.10°° torr te 10°' torr 

at a previously gauged velocity. The variations of o and H 

of these thin layers were measured at the energies of the 
primary electrons of from E| = 0.1 to 3.6 kev. The coefficients 
co and for Be are by several orders smaller than the same 
quantities for Pt, Ag and Bi. If the thickness of the layer 
changes at E, = const, the coefficients 6 and )) at the same 


time become greater. A diagram slows the functicn &( 7) for 
the case in which thin Bi and Ag films are sprayed on to a 
beryllium base and Be films are sprayed on to a y;latinun base. 
The temperature of the base was ~1680 . At low energies 

(B,~ 600 ev) this function has the shape of a straight line, 


but at high energies E, = 3,600 ev) it has the shape of a 


broken line consisting of 2 rectilinear sections. At ED = const 
the boundary values cf 6 and‘ corresponding to a nassive 


layer of the sprayed metal are attained ginultanesusly at one 
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x 


and the same thickness d of the layer. The course of the 
function 8(y ) for bismuth - and silver filus can ve explain- 
ed qualitatively as follows: As long as it holds that 

a€¢ Ao» 6 will increase with an increasing thickness 4 of 


the layer due to the increase of the following quantities: 

1) The quantity ef slow secondary electrons produced immedia te- 
ly by primary electrons. 2) The quantity of inelastically 
scattered and inelastically reflected electrons (7) and 

3) the "efficiency" of each inelastically scattered electron, 
which is proportional to d. Next, the course taken by the 
curves for beryliium films on a platinum base is explained. 
According to these and other experimental data discussed 

here the primary electron penetrating into the metal immediate- 
ly produces a small quantity of secondary electrons. With 
increasing penetration of primary electrons into the depth 

of the metal an ever increasing number of inelastically 
scattered electrons is produced and a par (9 ) of them 

emerges into the exterior. The slow secondary electrons 

emerge from the thin superficial film (of the order of 10 


By 
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atonic layers) and are essentially produced by inelastically 
scattered electrons, i.e. they are in reality "tertiary" 
electrons. There are 3 figures and 4 references. 3 of which 
are Soviet, 


ASSOCIATION: Leningradskiy 0sudarstvennyy pedagogicheskiy institut 
(Leningrad State Pedarosical Institute) 


TRESENTED: July 21, 1958, by A. PF. Ioffe, Academician 
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24, 7600 , 97,3120 SOV/181-1-7-17/21 
AUTHORS: Bronsteyn, I. M., Segal', R. B. 
TITLE: ~The Secondary Electronic Emission of Tellurium 


PERIODICAL: Fizika tverdogo tela, 1959, Volvt,-Ne 7) p 11733- (USSR) 


ABSTRACT: Tellurium is atomized on a platinum target and the coefficient 
6 of the secondary electronic emission was measured as a func- 
tion of the energy of the primary electrons Eo The result of 


measurement is graphically recorded; it differs considerably 
from the statements in reference 1. Within the limits E, = 400 


to 500 ev a maximum for 6 = 1.22 occurs, whereas in reference 1 
ae 1.5 — 1.52 held within the range of 600 - 1000 ev. The 


O(B,)-curves for platinum, lead, germanium, and copper are in 


satisfactory agreement with publication data (Ref 2). There are 
1 figure and 2 Soviet references. 
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AUTHORS: Bronshteyn, I. M., Segal’, R. B. \ gov /181-1. -8-15/32 
cs epee ees ca 
TITLE: Investigation of Electron Reflection’ From Some Netals 


PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1246 - 1249 (USSR) 


ABSTRACT; The authors investigated the angular dependence of the coeffi- 
cient 7 of inelastically scattered primary electrons, a sub- 
ject which hitherto has not been dealt with at all. The second- 
ary electron emission coefficient namely consists of the coef- 
ficient of slow secondary electrons 5 and of y:: = 5 +7- 
These inelastically scattered electrons may, according to 
L. N. Dobretaov (1) and T. L. Matekevich (Ref 1), play an im~ 
portant part in the production of slow true secondary elec- 
trons. The device consists of branchings for the target, an 
electron gun, molecule gun, and of a pump. The molybdenum tar-~ 
get had the shape of a cylindrical basket with two plane bases 
made of tungsten and finely polished platinum, During work a 
vacuum of constantly at least 5.1078 torr was kept up by con- 
stant pumping-out. The electron beamYwas focused according to 
the glow of the willemite and by means of a Faraday cylinder. 
Accuracy of primary and secondary current measurement by means 

Card 1/3 of separate galvanometers was ~ 0.3 to 0.5%. The curves aay 
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easily reproducible. The angular dependence of 6 and 7 in- 
creases with rising primary electron energy Ey: Be has the 


highest angular dependence, which is characteristic of light 
elements. The curve ascertained by the authors for sprayed 
platinum runs somewhat higher (by about 10 to 15%) than the 
respective curve determined by Sternglass. However, the strong 
temperature dependence o(E_) observed by Sternglass was not 


confirmed by the authors for platinum. The curves 1(B,) with 


p= O for Ag, Bi, W, and Be for the energy interval investi- 
gated here have been determined for the first time. For Ag; 
Bi, and W, these curves are in good agreement with the general 
scheme determined by Pulluel (Ref 2) and Sternglass (Ref 3). 
The course of 7(&,) ascertained by T. L. Matskevich (Ref 7) 


for dielectrics has not yet been observed in the case of 
metals. Two diagrams illustrate the function 6(7) when the 
angle of incidence f of the primary electron beam is measured 
for E_ = const. The relationship between 6 and y is linear 


with 6 = ky + A(Ep), where the constant A greatly aia 
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on E° The slope of the straight line decreases slightly with 
increasing Eo perhaps because the "efficiency" of non-elag- 
tically scattered primary electrons decreases with rising E 


with respect to the production of glow secondary electrons, 

By connecting all points corresponding to equal Y a curve is 
obtained all points of which characterize the secondary elec- 
tron emission of the target for the respective E, value in the 


ey) diagran. Description of secondary electron emission also 
gave data concerning the. composition of the secondary elec~ 
trons (6 and 2). There are 7 figures and 7 references, 4 of 
which are Soviet, 


ASSOCIATION: Leningradskiy gosudarstvennyy pedagogicheskiy institut in, 
A. I. Gertsena (Leningrad State Pedagogical Institute imeni 


A. I. Gertsen) 
——___A._1. Gertsen 
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AUTHORS: Bronshteyn, I. M., Segal',R. B. 
TITLE: Inelastic Electron Scattering and Emission of Secondary Elec- 
trons of Some Metals. I 
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 10, 
pp 1489 - 1499 (USSR) 
ABSTRACT: An evacuable glass bulb (experimental vacuum: 5.107° torr) 


170 mm wide is fitted with five long, cylindrical side arms, 
three of which contain molecule guns. An electron gun is 
housed within the fourth used to bombard the specimen holder 
in the bulb center ( a platinum disk) with electrons. The 
electrons scattered there are gathered by a collector (inner 
wall of the glass flask) and conveyed to a sensitive ammeter. 
The molecule guns are used to vaporize Be, Bi, Ag, Ca, and Ng 
on the platinum disk. The range of primary electrons in the 
vaporized metals, the range of slow secondaries and other 
parameters related to inelastic electron scattering are 
measured for these layers. Each metal was separately inves- 
tigated, several layers of one metal being vaporized on the 
Cara 1/3 disk in each experiment. The dependences o(E,) and uz) y 
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Electrons of Some Metals. I 


(E = primary electron energy, 6 = secondary electron emission 


coefficient; energy variation by the electron gun) were 
measured for all layers. For results of figures 2-6. The 
curves of the other metals are very similar to that of Be. 
Figures 7-8 illustrate the dependence B=f(1) (1 = range) 


of Be. For Be it assumes the form ra BO » where n® 1.5 for 


EY 800 ev. Figure 9 shows the diagram § (measure of the 


number of slow secondaries) -h for Be (vaporized on platinum) 
at - 180°C. Figure 10 presents the same diagram for Be 
vaporized on silver. The regions of reflection in the two 
diagrams correspond with a layer thickness of ~w 12 (Fig 9) 
and V 14 (Fig 10) atomic layers. This is in agreement with 
the slow-electron range (0-15 ev) in Be. It holds: A €10 
atomic layers for Ca, Mg 20 atomic layers for Mg (Figs 12,13). 
The thickness of the layers to be measured was determined 
from the thickness of the standard layers which had been 

Card 2/3 produced together with the former. The results of measurement 
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Electrons of Some Metals. I 


ASSOCIATION: 


SUBMITTED: 
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obtained by Dobretsov and Matskevich are utilized for compari- 
son. A microbalance developed by the VNII im. D. I. Mendeleye- 
va (All-Union Scientific Research Institute imeni D. I. Men- 
deleyev) was used for weighing. Dobretsov and Matskevich 

are referred to in this article. There are 13 figures, 2 
tables, and 20 references, 9 of which are Soviet. 


Leningradskiy gosudarstvennyy pedagogicheskiy institut im. 
A. I. Gertsena (Leningrad State Pedagogical Institute imeni 
A. I. Gertsen) 
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—24{6}— 247700 S0V/181-1-10-2/21 
AUTHORS Bronshteyn, I. M., Segal', R. B. 
TITLE: Inelastic Electron Scattering and Emission of Secondary 
Electrons of Some Metals. II 
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 10, 
pp 1500 - 1508 (USSR) 
ABSTRACT: This article, continued from Fizika tverdogo tela, 1959, 


Vol 1, Nr 10, pp 1489 - 1499, reports on the results of 
measurement obtained for the following metals: o(s,) and 


W(E, ) for Bi layers on beryllium. Layer thickness: 2.5-82.5 


atomic layera and solid material (Figs 1-2). The dependence 
1(Ep) for Bi (Fig 3). o(E,) and E,) for silver layers on 


beryllium. Layer thickness: 1-190 atomic layers and solid 
material (Figs 4-5). Dependence 1(E,)-for Ag (Fig 6). Dia- 


gram 5-W) for Bi and Ag layere on berylliua (Figs 7-8). 
Figures 9-10 show o(B,) for Bi on platinum, and figure 11 


Card 1/2 the same for Bi on silver. The dependence o(E,) for Ag on 
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Inelastic Electron Scattering and Emission of Secondary S0V/181-1-10-2/21 
Electrons of Some Metals. II 


platinum and bismuth, and for Bi-on beryllium may be seen 
from figurea 12, 13, and 15. The dependence y/(d) for Bi and 
Ag on berylliuna (E 600-3000 ev; - 180°C) is given in 


figures 14 and 16. The dependence o({(d) for Ag on Be 
(E_=600-3000 ev; -180°C)is illustrated in figure 17. For Ag 


dr &12 up to 20 atomic layers. The total ionization range 
1 for Bi is QW 25 atomic layers at E, max ™ 900 ev, while it 
, 


is ® 80 atomic layers for Ag. There are 17 figures, 2 tables, 
and 3 Soviet references. 
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Bea 50V/139-59-2-22/30 
AUTHORS: Bronshteyn, I.M. and Segal‘, R.B. 
TITLE: —~Slowing-bDown of Electrons in Calcium and Magnesium 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 1959, 
Nr 2, pp 147-148 (USSR) 


ABSTRACT: The paper presents data on the coefficient of secondary 
electron emission g for thin layers of the metals 
deposited on platinum, Fig 1 shows how o varies with 
E (the energy of the incident electrons) for platinum. 
Fig 2 shows similar curves for calcium on platinum; the 
thicknesses of the layers (in atomic diameters) are 36, 
55 etc. Fig 3 gives the range as a function of E 
deduced from the results of Fig 2. Fig 4 and 5 give 
similar results for Mg. In general, the results agree 
well with those given by others. There are 5 figures 
and 8 references, 6 of which are Soviet and 2 English. 


ASSOCIATION: Leningradskiy gosudarstvennyy pedinstitut imeni 
A.IeGertsena (Leningrad State Pedagogical Institute imeni A.I. 


Gertsen) 
SUBMITTED: July 7; 1958 
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SOV/139-59-2-23/30 
Bronshteyn, I.M. and Segal', R.B. 
aig pans oumaea tari Sait eed 


The Derivation of Electron Ranges from Secondary 
Emission Results 


Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 195%, 
Nr 2, pp 149-152 (USSR) 


The paper deals with the various possible sources of 
error in such measurements. Fig 1 collects the published 
data for the thicknesses needed to give the true value of 
o as functions of E for various metals. Fig 2 gives 
data for Bi deposited on Be at 0.25 atomic layer/min 

(see previous paper for explanation); Fig 3 differs from 
Fig 2 only in that the Bi has been deposited at 5 atomic 
layers/min. It is concluded that the causes of error in 
many papers are 1) that very thin layers may not be 
continuous; 2) that care must be taken to ensure that 
the true o has been reached; 3) that proper use has 
not been made of checks based on the inelastic scattering 
coefficient, There are 3 figures, and 

8 references, 6 of which are Soviet and 2 English. 
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AUTHORS: | Bronshteyn, I.M., and Segal', R.B, 
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TITLE: Secondary Electron Emission of Calcium (Vtorichnaya 
elektronnaya emissiya kal'tsiya) 


PERIODICAL: Radiotekhnika i Elektronika, Vol 4, Nr 3, 1959, 
PP 551-552 (USSR) 


ABSTRACT: It is known that the Secondary electron emission 
coefficient of alkali and rare earth metals is a function 
of the thickness of the emissive layer (Refs 1-5). As 
the thickness of the metal layer is gradually increased, 
the emission coefficient o increases to a maximum and 
then decreases to the value corresponding to the electron 
emission of a pure metal. The work described was 
concerned with the investigation of o of a platinum 
base coated with a layer of calcium. The authors also 
determined the dependence of go on the energy of the 
primary electrons E, for a thick layer of calcium, 

Fig 1 contains a family of curves o(E,) for the layers 
of calcium of different thicknesses deposited on toa 

Card 1/2 Platinum base; Curve (1) corresponds to pure platinun, 
while Curve (10) is for a thick layer of calcium, 
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The remaining curves are for the films whose thicknesses 
range from 0.2 to 78 atomic layers. From Fig 1 it is 
found that the maximum o is obtained at the film 
thickness of 0.6 atomic layers. 

Card 2/2 There are 2 figures and 10 references, 5 of which are 
Soviet, 3 English, 1 French and 1 German. 
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AUTHORS: Bronshteyn, I. M., Segal', R. Be 

v 

TITLE: Secondary Electron bakeeion of Thin Metal Foils on an 
Activated Base 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 1, pp- 95-99 


TEXT: The results published in Ref. 2 were checked by means of activated 
bases. It was shown that non-elastically reflected electrons played the 
most important part in the development of secondary electron emission. 
The authors used the same technique and instruments as described in Ref, 2. 


The functions o(E,) and a(E,) of the coefficient of secondary electron 


emission for differently thick nickel layers on & silver-beryllium base 
are shown in Figs.ia and b (n - coefficient of non-elastic reflection). 
When the nickel foil becomes thicker, o(£,) and “(E,,) approach the 


corresponding limits of nickel, thinner foils being necessary for smaller 
EO Nickel dust was applied to a hot base (t= 50°C). Similar 
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observations were made when bismuth dust was applied to a cold aluminum 
foil (t+™ -180°C) (Figs. 2a and 2b). The dependence of the coefficient 
of secondary electron emission on the thickness of the foils d for 
ie const is illustrated in Fig. 3. Fig. 4 shows the (6 ~ 4) curves 


obtained for nickel foils applied to a silver-beryllium base (4 = ¢ - y)- 
An equally thick nickel foil corresponds to the minima of these curves 
for all E, = const. Fig. 5 shows the dependences of the coefficient of 


secondary electron emission o(E) for the application of bismuth foils 


of different thicknesses to an activated aluminum-magnesium base at room 
temperature. The results obtained from the application of metallic 

dust to an activated base correspond to the conclusions drawn from the 
dusting of pure metallic bases. Mention is made of M. M. Vudynskiy's 
observations. There are 5 figures and 4 references, 3 of which are Soviet. 
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AUTHORS : Bronshteyn, I.M., and Shchuchinskiy, Ya.M. 
Se a eee 


TITLE: “Energy spectrum of slow secondary electrons from 
barium adsorbed cn tungsten 


PERIODICAL: Radiotekhnika i elektronika, Vol.5, Ne.1i0, 1960, 
pp. 1650-1657 


TEXT: This paper was first read at the 9th All-Union 
Conference on Cathode Electronics in Moscow, October 1959, 

The aim of the present work was to investigate the effect of 
changes in the work function on the energy spectrum of slow 
secondary electrons emitted during the adsorption of barium on 
tungsten, The measurements were carried out with the aid of the 
apparatus shown in Fig.d, In this figure, M is the target, 

K is the collector, C:is a grid, 1 is an electron gun, 99 is 
an electron gun used in the determination of the change in the 
work function of the target, and Mf are molecular beam sources. 
The barium layers were deposited on to the target outside the 
spherical container so that the surface of the collector K 
remained the same throughout. The spherical part of the instrument 
Card 1/6 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020007-2 


Sibirrs Sheree U7 ieicere ase nearer gotta 


21588 
S/109/60/005/010/011/031 
E032/E114 


Energy spectrum of slow secondary electrons from barium adsorbed 
on tungsten 


was placed between Helmholtz coils which were used to ensure that 
there was no magnetic field in the region of the spherical bulb. 
The grid C was used to suppress tertiary electrons, The 
electron gun 3, produced a well-focussed beam of primary 
electrons in the energy range 20-3000 eV. The second electron gun 
ds similar to that described by the present authors in Ref.6 and 
gave a well-focussed slow electron beam (6-10 eV). The work 
function of the target was measured by the Anderson method (Ref.7: 
Phys.Rev., 1935, 47, 958) from the displacement of the volt/ampere 
curves, The molecular beam sources were used to evaporate the 
barium layers on to the target. The latter was cylindrical in 
form and was made of tantalum (diameter 15 mm, length 10 mm). 

The cylinder was terminated at its lower end in a tungsten wall 
(O.1 mm). This wall was in the form of a section of a sphere 
(height 2 mm). The target was fixed at the end of a molybdenum 
rod and its position was adjustable. All the measurements were 
carried out in vacuum produced by two mercury diffusion pumps 
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isolated by three liquid oxygen traps. In addition, a titanium 
pump was incorporated in the apparatus. The instrument was first 
outgased for 4~7 days both by baking and electron bombardment. 

The final vacuum was 10-8 mm Hg. The secondary electron distri- 
bution curve was determined in 20-30 sec so that the barium layer 
could not become contaminated by residual gas atoms (time of 
adsorption of a monolayer of residual gas was estimated at 200 sec). 
The secondary emission coefficient was measured with the aid of two 
galvanometers (10~10 amp/mm). One of them was used to obtain the 
volt/ampere curves in order to determine the change in the work 
function of the target. The secondary electron energy distribu- 
tions were exhibited on an oscillograph screen with preliminary 
differentiation of the signal. The energy distribution curves were 
obtained for various barium deposits between 0.3 and 10 atomic 
layers thick. It was shown that the form of the energy distribution 
curve depends on the thickness of the barium layer. Instead of the 
one~maximum characteristic of pure tungsten, two maxima appear. 

It is suggested that one of these (at about 3.1 eV) is due to 
secondary electrons from the tungsten base and the second is due to 
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the barium layer. The tungsten maximum disappears when the barium 
deposit reaches a thickness of 10 atomic layers, The position of 
the maximum due to barium is well accounted for by the theory of 
N.L. Yasnopol‘skiy and G.A. Tyagunov (Ref.4) and A.Ye.Kadyshevich 
(Ref.5). It is clear from the distributions obtained that as the 
work function decreases the maximum due to barium moves towards 
lower energies, The position cf the maximum of the curves remains 
roughly unaltered for deposits thicker than about 2 atomic layers 
(the maximum occurs at between 1.6 and 1.7 eV). The peak disappears 
altogether for layers in excess of 10 atomic layers, 
Acknowledgements are expressed to M.L. Kapitsa for his advice, 
There are 9 figures, 2 tables and 12 references: 10 Soviet and 

2 English. 
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AUTHORS: Bronshteyn, I. M., Frayman, Be Ss. 
ee 


TITLE: Some Rules Governing the Emission. of Secondary Electrons 
From Thin Metal~find Semiconductor Layers 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 5; 
pp. 1097-1100 


TEXT: The authors studied secondary electron emission of Be, Bi, Ag, and 
Pt. The length of path of slow secondary electrons and the effectivity 5 
of inelastically reflected electrons in the production of siow secondary 
electrons were determined by means of "equivalent" base layers and 

$-1 diagrams. and? are the coefficients of secondary electron emission 
of slow secondary electrons and fast elastically and inelastically 
reflected electrons. The authers study possible forms of coupling between 
5 and) by avolying thin layers of one substance to the base layer of 
another. Measurer:ents were made at ~180°C in vacuo at approximately 


510° mm Hg. Control tests at (4-5) +107? mm Hg showed that the coefficiet 
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of inelastically reflected electrons is less pressure-dependent than 
the coefficient § of secondary electron emission of slow electrons. 
Results are graphically represented in Figs. 3 and 4. It was found that 
if the efficiency of the evaporated layer and the base layer are known, 
the dependence § () may be predicted, hence also the coefficient of 
secondary electron emission o(d), where d denotes the thickness of layer. 
The authors thank Professor M. S. Kosman and Professor A. R. Regel' for 
their interest and discussions. There are 4 figures and 1 Soviet reference. 


ASSOCIATIONs lLeningradskiy gosudarstvennyy pedagogicheskiy institut im. 
A. I. Gertsena (Leningrad State Pedagogical Institute imeni 
A. I. Gertsen) 

PRESENTED; June 22, 1960, by A. F. Ioffe, Academician 


SUBMITTED : June 17, 1960 
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AUTHORS: Bronshteyn, I-M. and Frayman, B. S. 
TITLE: Path of kilovolt electrons in solid bodies 


PERIODICAL: Fizika tverdogo tela, v. 3, now. 4, 1961, 1122-1124 


TEXT: E. J. Sternglass (Phys. Rev. 95, 345, 1954) has shown that the ; 
inelastic reflection coefficient of kv electrons by solid bodies depends y 
in a quite definite way on the atomic number Z of the element: First,  in- 
creases linearly with 2; at Z = 25-30 the curve has a bend and the further 
increase is only small but again linear. Therefore, it is to be assumed 

that, at electron energies greater than 1 kev, the total energy of the 

electrons is inversely proportional to 2. It is shown here that this in fact 

is the case. The ranges, 1, of the electrons were measured by the method of 
thin layers; one has 1 = KEY where m = 1.3-1.5, and k is a coefficient 


depending on the material properties, The figure shows besides 4(Z) the 
function 1(Z) for zy = 3 kev, where 1 is the path length in cm divided by 


the atomic volume A/ (A - atomic weight, 9 - density) of a given element 
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(1 = 1'g/A). In these coordinates, 1(Z) shows a hyperbolic form and can be 
described by 1 = 2.8°10~5/Z- If the energy (in kev) is considered, 


6-107 4.4 
le~-——E 
Zz i) 
between formula and experiment does not exceed the error of measurement. 
There are 1 figure and 8 references: 4 Soviet-bloc and 4 non-Soviet-bloc. 
The most important reference to English-language publications reads as 
follows: J. R. Young, J. Appl. Phys- 27, 1, 1956 and 28, 524, 1957. 


- (m = 1.4 was taken as the mean of 1.3-1:5). The divergence 


ASSOCIATION: Leningradskiy gosudarstvennyy institut im. Gertsena (Lenin- 
grad State Institute imeni Gertsen) 


SUBMITTED: July 14, 1960 


ROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020007-2" ose 


CIA-RDP86-00513R000307020007-2 


"APPROVED FOR RELEASE: 08/22/2000 


22047 


3/18 yh /003/004/615/040 


B102/B214 


6 
5°10 
a> 


5 
4 


S 
alg 
5d 
313 
S|§ 

s 


Ss “MN NN w& 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020007-2 


3/181 /61 /003/005/010/042 


B101/B214 
G.4300 (164, 3%) 1395) / 
AUTHORS: Bronshteyn, I. M., Frayman, B. 3S. 
TITLE: The problem of determining the path length of slow true 


secondary electrons 
PERIODICAL: Fizika tverdogo tela, v. 3, noe 5, 1961, 1371-1372 


TEXT; It has been shown in Ref. 1 (I. M- Bronshteyn, R. Ye. Segal', DAN 
SSSR, 123, 639, 1958) that the path length A of slow secondary electrons in 
metal A can be determined by studying the secondary electron emission of 
thin layers. of metal A increasing in thickness placed on an “equivalent”. base 

of metal B. This method was used to determine the peth lengths of slow Tt 
secondary electrons in Bi, Ag, and Pt, and from the breaks of the curves 

B = const. in the 5, diagram the pathlength in Be (Ref. 2: FIT, 1, 1489, 


1959). For all metals investigated A was of the same order of magnitude and 
did not exceed 6-12 atom layers. In the present work, the path lengths of 
slow secondary electrons were determined in Ca, Ba, and Be. The oxidized 
surfaces of Ca, Ba, and Be, respectively, were used as base layers 
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of ; ; 
(ayer “vase layer? layer f "base tye)? as in this way there was & 


change neither in the character of the curves (E,) (Ref. 3: Radiotekhn. i 


elektron. 5, 1471; 1960) nor in the values of y (Fig. a). The oxidation of 
Ba and Ga was done by a 3-5 minute long reduction of the vacuum to 107-7 mmig 
while the oxidation of Be was done by one minute contact with the atmosphere. 
Even in the most unfavorable case of the oxidation of Be where on account 

of the low value of “pe the change in the conditions of electron scattering 


at the surface layer can lead to important changes of 7, this change did not 

exceed 20% while 6 was changed by 6-7 times. For the control of the results 
Le} Px 

Ba was laid to Ag, and Ca to Ti (Maa ag Moa ni) * The thickness of the 


Ba and Ca layers were measured from the change of the coefficient of the 
secondary electron emission on adsorption in Mo. As shown by H. de Boer, and 
H. Bruining (Ref. 4: Physica, 6, 941, 1939) the photocurrentgand o for 

E «= constant reach practically simultaneously the maxima at optimal 


thickness of the layer which can be set as d@O0.7 atom layers 19. Ry 5: Ve. 
Gavrilyuk, Ukr. fiz. zhurn., 1, 73; 1936). On adsorption of Ba by “Ag, and 
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for the same values of d. Figs.u, 5, & show 
by Be, Ba, and Ca, respectively. It is found 


simultaneously the 


atom layers as is characteristic 
This agrees well with the data ob- 
[aAbstracter's note: Complete transia- 
5 references: 4 Soviet-ctioc and 1 non-Sov- 


and Ca. 


Leningradskiy gosudaratvennyy pedagogicheskiy institut in. 
A. I. Gertsena, fizicheskiy fakul'tet (Leningrad State 
Pedagogical Institute imeni A. 


1. Gertsen, Department of 


April 6, 1960 (initially); December 26, 1960 (after revision) 
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(Secondary electron emission) (Periodic law) 
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AUTHORS: Bronshteyn, I.M., and Fraygan, B.S. 


TITLE: Secondary and photo-emission during the adsorption 
of beryllium and silver at barium 


PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 10, 1961, 
1769 - 1770 


TEXT; In the present short communication the results of experimen-— 


tal determination of the photo-electric @urrent and of oO are given, 
taken during the adsorption of Be and Ag atoms at the surface of 
barium. The results show that the work function decreases for an 
optimum thickness of coating. Measurements of the coefficient of 
secondary emission o during the adsorption of Ba at the silver sure 
face were carried out in vacuum 5 x 10-8 and 4 x 10-9 mm He. It 
was found that o for Ba and Ag and o(d) did not depend, within the 
measurement#errors, on the vacuum (d — thickness of coating). The 
results of the experiment are given in graphic form, from which it 
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may be seen that the work function of the underlayer decreases not 

only during adsorption of atoms of electropositive atoms, but also 
during that of electronegative metals. This effect cannot be ex~ 
plained by the formation of a double layer at the metal surface: 

It seems that the decrease in the work function during adsorption ae 
of electronegative metal atoms could be explained by the field cf — 
spots existing over a mottled surface. There are 3 figures and 
references: 3 Soviet-bloc and 1 non-Soviet-bloc. This report wa: 


PRESENTED: at the Mezhduvedomstvennyy seminar po katodnoy elektre- 
nike (Inter-Departmental Cathode Electronics Seminar: 
on February 6, 1961 


SUBMITTED: February 4, 1961 
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AUTHORS Bronshteyn, I. M. and Shuchinskiy, Ya. M. 


ea ee Seas 
TITLE: Effect of the electron work function on the secondary 
electron emission from metals 


“PERIUDICAL: Referativnyy zhurnal, Avtomatika i radioelektronika, 
no. 9, 1962, 4, abstract 9-3-7 k (Zap. Leningr. gorn. 
in-ta, 1959 (1961), v. 37,-mo. 4, 98-104) 


TEX: The investigation concerned the effect of the changes of 
the electron work function of the target on the coefficient of the 
gecondary emission, as well as on the velocity distribution curves 
for slow secondary electrons. Changes in the work function of the 
target were determined during gradual adsorption of barium atoms, 
taking into account the target-collector contact potential differ- 
ence. The experimental apparatus consists of a spherical condenser 
in which the measurements were performed, a long cylindrical tube 
equipped with branch pieces for the molecwlar guns, and an elec~ 
tron gun for the determination of the electron work function chan- 


pate 
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ges. The electron gun in the measuring part of the apparatus pro- 
Guced a well focused beam of electrons in the energy range 20 to 
3000 eV. An electron gun producing a well focused beam of slow 
electrons of 6 to 10 eV was placed in one of the branch pieces of 
the second part of the apparatus; from the opserved shift of the 
volt-ampere curves it was possible to determine the changes in the 
work function. The target was mounted on a molybdenum red of e mm 
diameter; a steel cylinder, sealed in a glass ampoule, was mounted 
at the opposite end of the rod. the target was moved by means of 
an electromagnet. A differentiating arrangement was-usead to deter-— 
mine the energy distribution curves for the secondary electrons. 
The apparatus was continuously evacuated during the measurements 
by two mercury diffusion pumps in series via 3 liquid oxygen traps. 
Degassing and long-period ageing was carried out for 4 to 7 days, 


8 mm Hg during 


so that the residual gas pressure did not exceed 10— 
measurement. It is shown that the coefficient of the secondary 

emission O© increases with decreasing electron work function fof 
the target. & corresponds to Pmin? i.e. v0.7 of the monatomic 


— max 
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iad | E039/E435 
AUTHORS: Bronshteyn, I.M., Frayman, B.S, 


ANY RT SS 


, area eee as 
pares) Eyes On the question of "boundary" energy of slow true 
secondary electrons 


PERLCDICAL: Izvestiya vysshikh uchebnykh zavedeniy. Fizika. 


no.2, 1962, 172-173 


TEXT: it is usually assumed that the spectrum of secondary 
electrons has two parts, that due to slow true secondary 

electrons 6 and the fast inelastically and elastically reflected 
nrimary electrons 7. As a maximum "boundary" energy for true 
slow secondary electrons a value Eo = 50 eV is usually assumec, 
although a sharp division between the two groups is not possible. 
It is shown in an earlier paper that for metals the 6 part of 
the spectrum is formed in a surface layer “1077 cm thick. 

Curves are presented showing n(Ep) (£ is the energy of the 
primary electrons) for clean and for oxidized surfaces of Ba, Ca 
and Be. The results are the same for both conditions in the case 
of Ba and Ca while the values of q for oxidized Be are slightly 
greater than for the pure metal. Delay curves are also plotted 
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for clean and oxidized surfaces of Ba, Ca and Be. For Ba and Ca 
the curves for the two conditions converge at E»5 = 45 to 50 eV 
but for Be they run parallel for Eo > 50 eV. The "boundary" 
energy Eg does not depend on Ep over the range 200 to 4000 eV. 
There is 1 figure. 


ASSOCIATION: Leningradskiy gospedinstitut imeni A.I.Gertsena 
(Leningrad State Pedagogical Institute ineni A.1,.Gertsen) 


January 25, 1961 
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26.2531 (alsa 3016) E039/E420 


AUTHORS: Bronshteyn, I.M., Shchuchinskiy, Ya.M, 


TITLE: The energy spectrum of slow secondary electrons by 
adsorption for thin layers of silicon and platinum on 
beryllium 5 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Fizika, 
no.4, 1962, 182+.1 plate 


TEXT: The apparatus, technique and experimental method were J 


previously described by the present authors (Radiotekhnika i. 
elektronika, v.5, 1960,41650). It is shown that with an increase 
in the degree of covering @ (@ is the number of atomic layers) 
the shape of the spectrum and the position of its maximum changes 
until 92 both for silicon and platinum. For silicon the 
maximum in the energy distribution curve (0 to 10 eV) occurs at 
2.3 to 2.4 eV and for platinum (0 to 15 eV) at 3.3 eV. The form 
of the energy spectrum at @ «#10 for silicon corresponds to that 
of silicon itself. Similarly it is shown that for 92 the 
emissive power of platinum on beryllium is determined almost 
entirely by the parts covered with platinum. The position of the 
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maxima for beryllium (1,8 to 1.9 eV) and for platinum are in good " 
agreement with data published in earlier papers in which the 7 
t 


. energy spectra were obtained from differential delay curves. 
. There are 2 figures. 


ASSOCIATION: Leningradskiy gornyy. institut imeni G.V.Plekhanova 
(Leningrad Mining Institute imeni G.V..Plekhanov) 


SUBMITTED: May 30, 1961 
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1d (1138, 160, 1331) 3102/3138 
AUTHUOKG: Bronshteyn, I. M., and Shchuchinskiy, Ya. ii. 

PITLE: Secondary electron emission from potassium and calcium 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 2, 1962, 552 - 553 


TEAT: The dependence of the coefficient of secondary electron emission 
on the primary electron energy, o(E_), was measured for K and Ca. For 


K the components 6(E,) and Y(E, ) were also determined (6 = 6 +7; 6 is the 


coefficient of true secondary emission of slow electrons, and 7 is that of 
inelastically reflected electrons). A spherical capacitor with anti- 
dynatron grid was used for the measurements. Ca was evaporated from Ta 
and K from a glass ampoule. The collector (grid) diameter was 80 mm. The 
measurements were made immediately after condensing the K or Ca onto the 
tungsten backing; the curves obtained were found to be well reproducible. 


For K, Oo ax Fas 0.53 at E, = 175 ev, for Ca, O ax 7 0.6 at Ey = 200 ev. uw 


There are 1 figure and 6 Soviet references. 
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8/181/62/004/002/042/051 
evondary electron emission... B102/B138 


ASSOCIATION; Gornyy institut im. G. V. Plekhanova Leningrad (Mining 
Institute imeni G. V. Plekhanov, Leningrad ) 


SUBMITTED; October 30, 1961 
Fig. o(E), VE, ) and 6(E ) for K and o(E) for Ca, x 


dashed line; o(E.) for K, old measurements (1941). 
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8/181/62/004/008/007 /o41 
14,6420 B125/3104 


AUTEORS: Bronshteyn, I, M., and Kovaienko, V. 5S, 


TITLE: Energy distribution of inelastically scattered electrons in 
solids : 


PERIODICAL: Fizika tverdogo tela, v. 4, no. é, 1962, 2047-2049 


The energy distribution of electrons inelasticall; scattered in 4i, 
and Pb was investigated using a quasi~spherical Capacitor with « 
ppressor grid. Layers of these metals were condensed in vacuo on a glass 
j Compleve curves for the Slowing down and the energy distribution of 
inelastically scattered electrons of sharply focused beams (~2 me in 
diameter) with energies of 0.6, 0.9, 1.5, and 3 kev were plotted for the 
energy range 50< E<E, and with particular &ccuracy for E + 10 ev. 


py) 


Fig. © shows the energy distribution for E = 1.5 kev. Similar results 


Were obtained for E, = 3 kev. At all these energies there occur also 


elestically scattered electrons, but their number diminishes with increasing 
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2 proportion of elastically scattered electrons amounts to 2-4 % 
i J 7 


the total number of electrons and up to 14 % of all high-energy 
ectrons (up to 50 ev). The form of the energy distribution shown 
ig. > is due to inelastic electron Scattering at various depths in 


sid O 
be >} 


Cavterer. The fastest electrons were scattered in the layers near 
urface of the scatterer. There are 2 figures. : 


a wt. 


ASSOCIATION: 


Leningradskiy gosudarstvennyy pedagogicheskiy institut 
im. A. I. Gertsena (Leningrad State Pedagogical Institute 
imeni a4. I. Gertsen) 


SUBMITTED: February 22, 1962 


tae 


6. nergy distribution of inelastically reflected electrons. The 

ehave like the coefficients "| of inelastically reflected electrons. 
5e and Al the scale on the coordinate axis is three times-larger than 
r Ag, Ni, and Pb. (1) Be; (2) a1;: (3) Wi; (4) ag; (5) 20. 
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Fen tape M$, /385) D256/D303 


AUTHOR: Bronsbieyie dels » and Shchuchinskiy, Ya.M. 


TITLE: Energy spectrum of slow secondary electrons accompany - 
ing barium absorption by silicon and beryllium 


PERIODICAL: Radiotekhnika 4 elektronika, Ve 7y NO« 25 1962, 
356 - 359 


[EXT: The study was conducted in order to verify and supplement 
the authors! previous work (Ref. 1:3 Radiotekhnika i elektronika, Vv. 
5, no. 10, 1960, 1650) where two groups of slow secondary electrons 
were observed in evaporation of thin layers of barium upon a tung- 
sten backing. The results, however, were difficult to interprete 
owing to the fact that the electron jnelastic scattering coeffs. 
for barium and tungsten are too close to each other, and for this 
reason elements with widely differing ) and secondary electron emis— 
sion coeff. o were chosen for the present investigation, the experi- 
mental method being jdentical to that reported previously. The re- 
sults are presented in a form of o(E,) ana o(@) curves as well as 
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the energy spectra of the slow secondary electrons for various thick 
nesses 6. The spectra are different in character using silicon and 
beryllium backing; for silicon two peaks appear at a thickness of 
barium 6 1 to 2 atomic layers, and at @ = A= 12 atomic layers 
the shape of the spectrum is that of pure barium (A = zone of 
emission of slow electrons in barium); for beryllium backing the 
peaks are absent. This pattern is explained by the relative magni- 
tudes of the secondary electron emission coeff. 06: o for beryllium 
is smaller than for barium, while for silicon it is larger than for 
barium. It is shown that the maximum of the spectrum becomes estab- 
lished at © “4 2 atomic layers and its shape at @ ~ A, irrespecti- 
ve of o and 2. This result agrees with the previous investigations. 
It is suggested that in order to obtain two peaks in the slow elec- 
tron spectrum the following conditions should be fulfilled: 1) The 
instrument should be provided with an anti-dynatron electrode to 
eut off spurious electrons from the collector; 2) The electron work 
functions of the layers and the packing should be different, 1-¢- a 
sufficient difference in the contact potentials is essential; 3) ‘he 
true coeff. of the secondary electron emission of the layer should 
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be smaller than that of the backing. The advice obtained from RB. L. 
Yasnopol 'skiy is acknowledged by the authors. There are 3 figures 
and 4 Soviet-bloc references, 


SUBMITTED; July 22, 1961 
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4G BIVO D409/D301 
Cine SPS 
AUTHORS: Bronshteyn, I.M.,° and Frayman, 8.5. 
otal an 7 - 
TITLE: Inelastic scattering and secondary emission of elec- 


trons from solids 


PERIODICAL: Rediotekhnika i elektronika, v. 7, no. 9, 1962, 
1643 - 1648 


TEXT: The free path of medium-energy electrons of Ni, Cu, Ga, Tl, 
+ Sn, Ge, Sr, Ag, In, .is determined. The role of inelasticelly-scat— 
tered electrons in the secondary emission from Ga, Ge, Sr, In, Sn 
and T1, is estimated. The experimental procedure. was described by. 
the authors in the references. The free path 1 was determined from 
the diagram Ey), where » is the coefficient of secondary emission 


of fast electrons and Ey the energy of primary electrons. For all 


the investigated elements, the free path can be approximated by the 
formula, . 


1. = ke (1) 
Card 1/2 
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where k and n are constants which ere characteristic of each ele- 
ment. As an example, the family of curves 9425) is given, obtained 
“7p 


by spraying Sn and Sr on a Be-base. The role of inelastically-scav- 
tered electrons in the secondary emission, was determined from the 
6 - 2% diagram (6 being the secondary-emission coefficient of slow 
eteourens), obtained by spraying Sr on Be. It was founc that a 
change in the work function of the target leads only to a twofold 
increase in the slow component of secondary emission (6), whereas 
the fast component (%) is not affected. The secondary-emission va~- 
rameter S (the efficiency of "inverse" electrons) is constant for 

a given element and does not devend-on the vroperties of the base 
material. This can ve interpreted as follows: With a layer thick- 
ness d>A, (A denoting the region of outflow of slow secondary-. 
electrons), the shape of the energy-distribution curve of inelas- 
tically-scattered electrons is practically determined by the pro- 
perties of the coating material, and not of the base. In the region 
d>4, the shape of the energy~distribution curve does not change 
with increesing d; only the relative number of inelastically~scat-— 
tered electrons varies with the coefficient 7. There are 10 figures. 
SUBMITTED: March 19, 1962 Card 2/2 
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AUTHORS: Bronshteyn, ‘iI. Me; Denisov, S. S- 
TITLE: Influence of the work function on the parameters of secondary 
electron emission : 


SOURCE: Fizika tverdogo tela, v- 6, no. 7, 1964, 1921-1924 


TOPIC TAGS: work function, beryllium, secondary. electron, secondary . 
emission, inelastic scattering, electron emission 

ABSTRACT: The authors elaborate on earlier investigations by one of 
the authors (I. M. Bronshteyn and B. S. Frayman, DAN SSSR, v. 135, 
1097, 1960; FIT v- 3, 1638 (1961); Radiotekhn. i elektron. v.- 7, 
1643, 1962). The earlier investigations have shown that the varia- 
tion of the target work function leads only to the slow part .6 of 

the coefficient of secondary electron emission, but not on the fast 
part n- Since 6 is characterized by three other parameters (4, -- 
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ACCESSION NR: AP4041687 


effectiveness of primary electrons,. S ~~ effectiveness of inelasti- 
cally reflected electrqns, and X -~ depth of the zone of emergence of 
the secondary electrons, the authors investigated the response of 
these parameters in beryllium to variation of ‘the work function. 
Using the method and procedure of the 6 7 q diagram, ; which were de-- 
scribed in. detail in the already cited references, they found that 
decrease in the work function increases S and 69, ana only 49 and 5S 
are affected, but not the value of d- This indicates that the slow 
secondary electrons are for the most part -absorbed rather than slowed 
down inside the secondary electron emergence zone. Orig. art. has: 

4 figures. ; . : . 


‘ ASSOCIATION: -Leningradskiy gosudarstvenny*y pedagogicheskiy institut 
im. A. I. Gertsena (Leningrad State Pedagogical Institute) 


SUBMITTED: 180ct63 DATE. ACQ: | _ -ENCL: 02 
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Dependence of efficiency S(d) of inelastically 
reflected electrons on degree of covering 
of the beryllium with adsorbed varium atoms 


) be Bp a2 kev, 2-3,3-4 
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AUTHORS: Bronshteyn, I. M.: Denisov, 8S. S. 
rane a A SADE ERE TE SRE AIS \ GB 


TITLE: Inelastic scattering of Sei! ag solids for oblique 
incidence of the primary beam 


SOURCE: Fizika tverdogo tela, v. 6, no. 9, 1964, 2644-2649 


TOPIC TAGS: reflection coefficient, electron scattering, inelastic 
scattering, thin film, saturation 


ABSTRACT: Measurements were made of the relative inelastic~reflec- 
tion coefficient of primary electrons (e., = 0.1--5 keV) incident 


at 2 = 0--60° on Be, Al, Si, Ti, Ni, Au and Pb films (deposited by ea 
evaporation in high vacuum). This coefficient was defined as y = 
where Ny and Np are the inelastic-reflection coefficients 


1 
v 
for the angled » and 0°. The deparidence of y on 0 agreed well with 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020007-2" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020007-2 


Ge NOT re ee eee 


| ACCESSION NR: AP4044933 


Luk'yanov's formula (ZhTF, v. 8, 671, 1938; Phys. Zs. Sow., v. 13, 
123, 1938; ZhETF, v. 7, 856, 1937): in y = In B - (2/3)cos” (B is 
a constant). The value of y rose with ES reaching saturation at E', 


which depended on the substance and the angle of incidence. in : 
| heavy elements (e. g., Au, Pb) the saturation occurred early, at 


E = 0.5--0.8 keV. In lighter elements (e.g. Be, Ti and Si) the 


saturation occurred much later: at 2~-4.5 keY for 3 = 30°. The re- : 
sults were interpreted in terms of Bethe's theory (Ann. Phys. v. 
iS, 325, 1940). Orig. art. has: 6 figures and 1 formula. 


: ASSOCIATION: Leningradskiy gosudarstvenny*y pedagogicheskiy insti- 
‘tut im. A. I. Gertsena (Leningrad State Pedagogical Institute) 


' SUBMITTED: 21Mar64 2NCL: Ve 
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Energy distribution of the seconda 
ry electrons of the fourth 
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| AUTHOR: _Bronehteyn, I. M.3 Denisov, 8. 8. yy <5 35 


AMY 2> 
TITLE: Investigation of secondary electron emission from solide induced by 
obliquely incident primary electrons 


SOURCE: Fizika tverdogo tela, v. 7, no. 6, 1965, 1846-1655 


“ TAGS: electron emission, secondary electron emission, angular distribution, 
_ | electron reflection inelastic interaction ; 


ABSTRACT: This 4s a- continuation of earlier work by the authors (FIT v. 6, 2644, 
1964), devoted to the angular dependence of the coefficient of secondary emission 
and of the coefficient of elastic reflection of the primary electrons. In the | 
present article the authors establish certein laws governing the various sesondary-! 
emission parameters (coefficient of secondary emission, coefficient of inelastio 
| reflection, efficiency of inelestic reflection, effiolency of primary olectrons, 
Baborasatde number of socondary electrons) for berylliun, Silicon, and lead for en 
| obliguely incident primary beam, and the dependence of these parameters and of the 
lenorgy distribution of the secondary slectrons on the angle of incidence of tho 
poneey electrons. Particular attention is played to the role of inelastically 
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ireflected electrons in secondary emission. Plots of 011 the quantities against the 
iprimary onergy and tables of the seme quantities are included. Orig. art. has: 
? figures, 10 formulas, and 1 table. 
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|Gertsena (Leningrad State Pedagogical Institute) 
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SOURCE: . 
ae fies oe tela, v. Ty N0- 7, 1965, 2252-2253 
TAGS : e : 
oa ctron scattering, inelastic scattering, electron bombardment, lead | 
s 3 


a eee The experimental 
: ry} Be Only 

Gea pre Presented in the article. For the other waieacro iL 
distribution of the inelastically ron form, The results indicate + ’ 


hat 
ehtectes electrons does not depend on dts cine — 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020007-2" 


_PEEROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020007-2 


River ati 


2208-68 tobias cn Mate, pi okscening=s eee 


“ACCESSION NR: AP50X734¥2. . | 
the solid. It is deduced therefore that the 


at which the primary electrons strike 
angular distribution of the inelastically reflected electrons should likewise be 
4ndependent of the angle of incidence. Orig. arte hast 1 figure. 
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TITLE; Secondary electcon emission of metals at low primary electron energies 
t ; 


SOURCE: Ref, zh, Fizika, Abs, 6Zh374 


REF SOURCE: Uch, zap. Leningr. gos. ped. in-taim, A, I, Gertsena, v. 265, °~*+ 
1965, 349-351 . 


TOPIC TAGS: secondary electron emission, electron emission, electron scattering, 
primary electron, secondary electron 


ABSTRACT; In the obtained ca » and 8(Ep) , 
‘ is the coefficient of second coefficient of elastic 
reflection, i oeiet p is the primary electron energy for a poorly < 
re different from similar curves for pure metals, 
a small inclination even at E. = 2 ev, The Slope 
This means that even at the smallest E 
S possible to observe inelastic reflecte 
ed that r = ‘©; in the region 1 <E, Sf ev. 


